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(57) Abstract: 



PROBLEM TO BE SOLVED: To provide in a short time an 
image reader capable of setting reference voltage, when 
voltage data read from an original image are converted 
into numerical data. 

SOLUTION: A lamp Is lit (S41), and a value of upper 
retaining memory to store a value equivalent to the 
previous upper reference voltage is written (S42) in the 
upper reference voltage memory. An ascending mode flag 
(s raised (S43), and an interrupt processing for 
determining an upper reference voltage is started (S44), 
Since the interrupt processing is stopped (S46) when the 
upper reference voltage Is determined, the value of the 
determined upper reference voltage memory is retained 
(346) in the upper retaining memory. Since the upper 
reference voltage memory is used as the memory for 
storing the value equivalent to a tentative upper 
reference voltage, an initial value of the tentative 
upper reference voltage Is set as the upper reference 
voltage, determined at a precedent time by writing the 
value of the upper retaining nrkemory in the upper 
reference voltage memory through the processing of S42. 
Consequently, the frequency of the fluctuation for the 
tentative upper reference voltage is reduced, so that 



the upper reference voltage can be deiemnlned in a short 
time. 
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[0002] 

T rcCDj t.m-) fcJ:*JJEW^©3a3»cfSCfe«E 

CO 0 0 3] CCDlCiVm^^tl^mET^-^li, 0 
Oh~FFh (1 6je») <0Slffi?-^f-3^S^T'*= 

n-s. ioT. js^iT^-afsro^tci*, oohfc&s 

[00 04] 



«g^-^ - TWWMffi ^255 „j 



A^^OSS^3^T-A*«ffi 1 0 1 %^fiJtrs t =t>»c« « 
<3!>^«EE 1 0 2 ?i^i'H!lcO 2 Jt<;i/ h IcK^-T S 0 1 
4 (a) ) . A:^!7«EE1 0 lim(DW»9Bl 0 2 S:± 

( (4-2) /2 5 6d<;uh) rc5, -(gcOlSffiSBE 1 0 



40 1 4 (b) ) . 

[0005] Tfl^*«E<D«t^t»-h^Sl®8^*EEcO^^ 
i:[Br«iCtTto*iS. HP*.. Tffii3S««BEA^0;jf;»/hA^e, 

>4f-:7n-) A^75!<J5tS±T. ll/'<>n/ ( (1-0) 
/2 5 6^;i/|>) To. -EOiSjfiaffSrTlttSltS. T 
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[000 6] 

[0 0 0 7] 3e^U?£:^-e:4--/t-:7n-«<0:t^^: 

3SP«ES;J:#XliTISS3-^«liEESC*^<**4)-, <2« 
[0 0 0 8] *|ffla{i±i4Ufefffla(^S:»*f 

[0 0 0 9] 

[0 0 10] i<^)S*9^1^3)l£fiO®^B^a^i$B^cJ:^^ 
[0 0 11] IS*^ziE«0!)lS»S««iffiHli, iS^i 

11. •iti(Dasi$6«Befeia'i»-r'5'E«ffiais^i^« 
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[0 0 12] z.(Dm^2wis,<Dmmmmmz^n 

®icj:kjefe3esnfeiinBi<D3e<8«E*i2«$tu -tow 
[0 0 13] fs^3?sM(Dm»mimi.ii^ 

[0 0 14] 

50 ^<o®»aeBase<^-^^T$>$;^^^:>-*^}s«3n 
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nut, vTi^ty^'jm^ :*=^-v^ 
[0 0 15] igiic5^^±e>tc, ^mimi2mSii(om 

^;v3*^snTv%s, |ftf^;i:^;i'3fcti, roj ~ 
rgj <7)||S^;i<^>3 a^, y^^i- hd<*>3 boXfct: 

^)V3(0m^iZli, (LCD) 7=-f>i.yV-f 

[0 0 16] LCD-r-f ;^':^W6a)«fcffl5iai, 

[0 0 17] »JfiWfifi«P4c^>ftfflS{cii, ;«7-fe^y 
1 o^)^^,ffffistl^). iMasasif map 1 o<o:6T:&aiic 
[0 0 18] HZii, #iefttlJll3S£fii<^J«^W?'flte*^ 

PUll. ROM12, RAM13, EEPROMl 

TNCUj i:jf9^S) 15. •=E-?A16, ?3^17, 
tt-^18, :^.:^r'r-M9, j»f^^'«*;l/3. LCD-r>^ 

^TJSU, ^ne,tt77^'^5Uft!{Wli&2 0?::;rLT 

[0 0 19] CPUl lis, NCUl St^LTSS^t 
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0 ic^snfcsan&fflfwiu 7 t f s^^ sw^jsc t:& 

^t'5*'<0"CS>S, ROM12«, :i<D#«ffi|«iZgS 
« 1 ■C^S*vS««Oft!HBi:/n if ^2^ I 2 a. •fcEffltl' 
Sl^S5FtB«:3l ^ U -e* »J . RAM 1 3 tt««<05=- 

1 StCli, ±fflI^«E^=e'J 13 a, ±a!j^>^'J 
1 3 b, TiWIS^^SBE^^'J 1 3 c, Tffi!l«#ji^U 1 
3d, ±#?-=E-S*^7^^1 3e, ®^R;^^'J 1 3 f <fci^ 

10 [0 0 2 0] ±fflOSift«E>i't'J 1 3 alju :;«.=^^-:M 
9 (7?«f5ij§^-?' (CCD) 1 9 d;!)^ibaj*S*v&«E 

yiSaOfigli, ^Ti'i'S i;i6!B^[i!l&20S:/M^T, 
7.^^-^ 1 9 ODA S I C 1 9 e ;^tC8ai:te>tlS A/DSf 
1 (?5D/ASafe8*4 1 b/v6^Sn«> (BI6# 
, D/A^iS4 1 b-eit, 3QD±fi!®9ieE;l^ 

:jl=£y 1 3 ali. efej^-r-SEIl 235:rFHl SmMKiS 
[0 0 2 1] ±ffl9fi5J^:3l^»J 13bJ4, El ZRZ^mi 

3(Dmiz^*m&^tircJij?m^9s.:f'=zv 1 3 ao 
1 3 bicti. ti!m(7>±9m^m&izm^i-&mi^mti 

jfie. ±fiW^:5i=ey 1 3 h(Dmi^ Kl 2o±{M3S» 
30 ffiBE8a5fe*a^<^M*&^K:. ±{Ril^mEp^^U 1 3 alC 

[0 0 2 2] Tffl!lS^K«E:5l^U 1 3 cti. CCD 1 9 

^SEfcffi^f s-fit^iatS'T «> ^ ^ u T?*«, Tflwe 

®E>i^y 1 3 ccDfii*, >'ri'S^?yft!BBlfil5&2 0?: 

^UT. A/D3aii»4 1 rt(Z)8'JOD/A2ESill4 1 c 
'sfllSS&Sn, -f(JDD/A3^m4 1 o»Cj:yTffl!I^S 
EEA^Sn*. ^0T(B!aSteSI£;l=EU 13c 

y 1 3 cli, ffeaa-fsiai oRtmi i<^>«iscfevN 

[0 0 2 3] TfflJfi5#>l^y 1 3dJi, ±ffiff»S£;*=Ey 

1 3 biii^ic. 01 oRtmi lo^ffiSJciy^jts 
iifcTflsieEpffiE^^y 1 3 ccofii5:fi5#-r6/^yT' 

&5. flP*.. 3.C[)T#^;*'ey 1 3 dtC^. ItflSOT 
50 13d <om\t. Ea 1 0 (Z)Tfi!I®5ittEK^iOSI<OW«&^ 
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iC. T«lfi^«EE;i^'J 1 3 cJC«gJi4*V-5. 
[♦0-0 2 4] ±^^-K75yi 3 el*, BFl IftU® 

«v (BIl 0#BS) . 

[00 2 5] ®»>i=£'J 13f»i, ^^-V:?- 1 9 J: y 

iSISiiieii. CCD19dlciy«ffi-r-*i:b'C: 
R*i^t)tu A/D«SI?S4 l»c<fcy»M-r-r?l-3^ 

^t^ti^, lii<ft;*^U 1 3 f tctt:i(Z>M«-r-4'*<fa 

[0 0 2 6] EEPROMl4ttfl®|nrlB«C=P»ISffi® 
jl^>JT?*»;. :iC!)EEPROM14fCBBW:$nfe7=- 20 

cui 5»«iSHi («ii@ii(R5 2) izm-^^^'^n^ 
^^ow3lm^. tsms (easE«85 2) A^^coufai^^o 

f&&9<Dm^^l7t>%(D'Vib^, ^E-rAieti, NCU 
Ji, y^dF-v-^-l 9k:J:»JSE*5Sje>*ifeJlg^®*iR-r-^' 

TlifiS^-rs. mi2>-9-8li, i^«£{K®4 ici^*^ 

>;3.=.<yKFun, NCU 15, «asiai!85 2 s^u 
Ts ^f^^ri'i/^y^tfisiiigsKsnTv^s, 

[0 0 2 7] ■:ru>ira^<); hPUli. iSJSKBTfe^ 
«r'5ROM2 2t:, CPU2 ICD^^T^lC^fiilX 
S:ry>h>i.^U^S:fiiil.feRAM2 3i:, 

3;&^$n-&/ty=i>fli'f>*-7j:-f:^2 4 ep 

IS$*VTV^S. 50 
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[0 0 2 8] fefc, ;<V3>ffi>r>^-7x-f;^2 4 

PC 5 3 i:-r-*®JSS^3*^tBfC3*i'Tv>«. 

[0 0 2 9] ?>;IC. 03A^e>ia6«:#fi5UT, X:^^-^':^ 

1914, >f hT^U>^» 2 6©«5W>±*l?feo 

T, lftf^/'<;^;^3<z)T;&^cBSi2S^vTv^5. g&f^;^:^;!/ 

3 0!)T:)5-ictijifijsafi&3 2/)^atT,Tfeu, /^se* 

B&3 2*^e>I^Wftti«J9/si;aB£Sn*. 

[0 0 3 0] w^msn^ 2ai±mmi:nt. ^u-^ 3 

3h, r««^lta-7 3 3icMreiL^g5-rs^H!i;^-3 4 

m$n«>. 4)Sia— 53 SWFSfEfiJtctt, )(HfC, — *T<D 
fflSBjSa-^3 5, 3 5, 0€i^{Stg3 7, -5i^f®S^mn 

-93 6, 3 6*^;^nTV^5. :i^«ta-9 3 3 tC 

D-93 5, 3 5JCJ:»jafel^«3 7;b^f,«!!ffin-5 
3 6, Se^tJS^tU ^ff}D-53 6, 3 6*ve)3HC 

[003 1] e€53SBffi3 7 li, '>^s < t^}^mtl^&^ 

Ta«SiXTV>^,. 3<^B-fe^^3 7C0<4H*«S«G 

l^TflKSISn^JRiBG*^, ^cDefe^ee«3 70T:&«: 

[0 0 3 2] e^«g3 7(©T*lCtt^aRt-feS9> 
yi 9 a5!)^l:f«3tu rcD7>:/l 9 alcjioTS'felS 
«S«3 7CDT*&jSjatSil^l8G^it*^B^an5. i 
fe. a€ilS^3 7cr)T7&lCl4^E5rti®^^'i5- 1 9 
b=bffittejn-rfe»J. /SS5GA^l3£D;Elif)tR<^>ig{»5:^ 
35LTft)ttb>Xl 9 c^70feS■&■CV^S. 

19 CIS, A)t$tl,femGA^e)<DjESt3tRfefK^*S^ 
Jg^ (CCD) 1 9 d'\^^'r-5fc«iOU>XT?&t), 
CCDlQdli, -for)jgitSti;tSftf^R®3H$tCf5b 

[0 0 3 3] 04 li, 9®|gfi)c-fc«BiS&?ftcS 
LfeHT-ifeS. f5lBBUfe^D-9 3 3. «B2n-9 3 

5, #fffia-53 6*<^-^r 1 9 f tcivigssan-s 

®4{C5^'ri^lC, Jl^G«$cEPX;^|RlJCS3i3l$tl 
5. iCDJ^G{C?irL/T5>yi 9 a A>e>RSWStlfe^ 
li, J^GcZ^T-SMSn. fiSt^RfcfeoTCCD 
1 9d/vA3tSn'5. ^icDRSti^Rtt, CCD19dtC 

CCDl 9 d;(5»^i3AS I C 1 9 e^a}*Stt5. « 
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rn^—H ti, A S I C 1 9 e pfcF-C-HJC»€ftf=-^ JCgCgi 

AMI 3<0®i6;3t^U 1 3 f fCS*a**U ^G<DW 

[0 0 3 4] lasit, A S I C 1 9 e «)«8fft5:fttB&WtC 
StfeBIT-feS. CCDl 9d*^^ASICl ge'vm 

:*$nfcT:^ai^^#<z)«EEx-^^ ^-f. asic 

1 9 e<JDA/D^i||4 1 AA*S*V 8fcf>vb<^^i^ 
^VNTM1«iE«4 2{CX, A/D?^l»4 l:6^e>m*3 

;w^^ u;i/^lS4 S'siSCjn. 8 i^v h^<4»c*fcs!> 

-^4 e^m^atl-S. Z.(r>lA'< hOMiSir—^ii, 

DMA3i/NP-94 6*^e>:77^'^/Sl;«^^aIIg»2 o 

'fe/l-LT, RAMI 3<^®{R;3i^'J 1 3 f tC«gii*n 

[0 0 3 5] ^te, ^|iiiEj3cfcT;r*liE$*vfe7^-:}» 
14, 2^Sfb|g4 4 j;:t>'2/ U TJW'*^ l/;l/^SS«4 5 S:^ 
STIC, T^iIE«4 3*>e>Ifi:iS, DMA=I>hU-^4 

6'\ai*-t.63i:/>'"eS-5. :iC5«^{cii, 1 K>y ho 

[0 0 3 6] ±IS®A/DS®li|4 llCti. RAMI 3 
<^±fl!»«EE>t^'J 1 3 aarJtTfl!a^«E:*^y 1 

1 3 aatJfTffi!l3£SI«E>t=5y 1 3 oO^fiilCS 
^txT, CCDl 9d*^e>ffi*^^v*«E■r-^^:fi5C^fi 

[0 0 3 7] 06%:#fi«L/T. *'/)^*A/DgE^4 1 

^c^v^TaR^■r^>. A/Da3ft8S4 ni. at^'i/hcDA 

/DS®SS4 1ai:, 20G)6tf';; h(7)D/A3^l»4 
lb. 4 1 ci:&flB>LTv^S. 8 fcf'V hOA/D^SS 
4 1 aJi, CCDlQdi}^i^X:f]^i\^7i-utr<DWS. 
-fiS (*EE-r-5f) S7^2/?JKZ)8 try ^ro3Sft5=-■?^C 
aCgibTifJ:^?-^^*)®-^^*. A/D^m4 1 a<Z)V 
r e f H3@?-tCli, D/ASlfe§§4 1 b/)>eaj*an« 
±^i!I^«BE*^A*3*U A/Dg8gl8&4 1 a®V r e 
f Li&?K:t4. D/AS!^4 1 c*^^m*$*VSTfl!l 
aS*^®3E*^A*SifV'5. CCD 1 9 d*^'btfj:^a*v*« 
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m'fig«A/D3^HS4 1 a«)V i nfl&?4CA*atU 

©«HEfiti4, fi£3f5a?i5®firT'itt?9Lfc«: (1) Ki^an 

«.J:-5{C Vref Hi&T-XU^V r e f Li&?-lCA*a 
n5±«ILRirF{BS<^>3St^eEtC||cJV>T, OOh'-FF 
h ( 1 65^) (ZHSflT^-ftcS^Stu D o u t fl&?- 
*^e3SfiESS4 24J^ffl;^atvS. 

[0 0 3 8] CCD 1 9 dt>^^^<D^dJ^s&*}^± 

^BlB^affii:«:LV^^^C^i. Douti§?'*>&FFh 
10 0 0h*^ffi:^3nS. CCDl 9 d*>feOA*« 

14, oOh — FFhOtffpSffl-Ca&SSOhi^DoutflS 
^*^€>ai:*atv*. Jfcfc, CCDl 9 d*^e>cDA*SE 
*W r e f Hfi&?JCA*StvS±{S!l^eEJ: t>:fegt^ 

5^2/5 i;ffi?Ra'IiI8&2 0/Ndi*$*U — ^i, ^JMBil^y 
r e f LJ8F?-tCA*Stl'5Tfflaia6«ai U/Jn^Vn^S^ 

5 i;ft!{waes2 0'Nifi:fe$tvs. 

20 [0 0 3 9] D/AS«t|f4 1 blS, D i nS^tCA?b 

gtgS4 1 aODV r e f HJ&?^ai:^S%®T-fe5. D 
/Ag^iS4 1 bODVr e f HaS^tCtt4 ;j<;i/ hOSffi 
jb-^AltoS *U Vref LSftT-tCtt 2 7^;V h ©SBEA^A:* 
StlTV^S. J:oT, ±ffl!lS39«EJ*^'J 1 3 a<^!{)^ 
0 0 h (3M&^IC14, 2 h®J:ffl^ie«E*W out 
a&^in^bliiti^tu 3Fho^fcii, 4 3K;i/h(DJ:M 

30 flS^^BE;!.^ U 13a CDffiS:SCfl:S-^5) z: il {C J: U > 
[0 0 4 0] D/A3Sft»4 1 ctt, D i nt^\ZAt> 

ifcSS4 1 aCDVr e f LSS^^ffiAT^) ti^Olffe-S. D 
/ASiSIS&4 I c®Vr e f Hfi&7-lClilJK;i/h<D«SS 
ti^AJj-^tK Vref Li©=F-lCtiO j^;!/ S<0«BEA^A:t> 
$^^TV^S. J:oT. Tffiia@!i«£E:^ ^ 'J 1 3 cOfllW)^ 

0 0 h ©S^tcii, 0 h ©Tfii^aaifflEAW out 
40 fi&7-*^e)ffi;ba*u 3Fh<©l&^tCl4, l7K-n/h<^T0ftf 
i^«EE*^VoutSg?-*^c>ffi*Si%S. r(Z)J:e)tcT 

[004 1] ±f2cDie>tctBEfcStife#«»fiB^ia 
ISal■Cl^$^^s^&^^M^co^^T, ia8*>!bBIi 3<z) 

[0 0 4 2] ESSli, «a!®A^fC^a*V«.3£Qittffi 
50 a23^«!Scr)7D-^-v-ST-&^). 3®«U1'?14, JiM 
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##pi^U 1 3 btCft^jN-ffln?*** 0 0 h*<-fe'V h<iti 
CS I) , Tfltf«#5l=tU 1 3 dlCs 6ify HOflyc^fi 

T-fe-SSPhj^^-fe'V (S2) , 

[0 0 4 3] ai9li, i^|SSglI^ll®C970-^-V-hT? 

:E-4f 1 9 f fCj:»J4^ien-^3 3&r«S2lD-93 5 

titmLx, B-fesasffi 3 7 <^itricfir|i-r 

fflCBSGCDaSI&ISS&TS (S 1 1) . 3® 

1 2) &^zy±im»^Wt^iOM (S 1 3) A^^S 
AS ICl 9 ert<^A/D3®S»4 1 afCA^bati 

fiP^ TfillBS^«ffil25&ffl« (S 1 2) iSXXy±9am^ 
9JSSt^im (S 1 3) (D^fCfcUx BmS»<DWi» 

[0 04 4 J ±fflIfttJfTfllIOD^aBE;6^E^$iv *^ 

mtm^'^ix^ (S14) . ituBbfeiiy, mmi». 

-Ht hX. RAM 1 3 (DW^:^ =E U 1 3 f icS^at 

CO 0 4 5] iM4)-<!DiR5fiSli«E/>^lf8*m?j*i'«i:. iS'^S 
•fe>i?-.8tCJ:oT, J!}dB^GfO*lfe*<aH'^^nS (SI 
5) . 9:mHGfi^$>tl\i (S 1 5 : Ye s) , S 1 4OT 
*iiaS:«l*JigbT, 351C. 1 Rd-CDjg*SlH6A^»aeib 
»d^G3t>^a:t^*V« <S I 5 : No) , 

[0 0 4 6] HI Oli, Tffi!^!8®EIBS«!«<^:7n- 
Tffill^«EI2^«« (SI 2) T- 

»C $1*. 9,a$:?aH-r5 (S2 1) . 

i>-fimm^'eV 1 3 d<^«:Tffi!^«lE;*^'J 1 S 
o^Sat/ (S 2 2) , Tff!l^«ffi;^=E'J 13c 
{±, rwfitl^atLSai l£DTffl^ESE-^8!Bi«i 

;A=E>Ji:bT«6fflS*l6. ioT. T{ll!l##:*=eU 1 3 
dcr>fii4T«!aS98«ffi:>t^'J 1 3 c'^»gilit^3^:^cJ: 

^S®T{BlI^9£EcDa®E®[4ii'''5: < f S 3 ttl^X^it 
[0 0 4 7] S 2 2<3!>«ya®%t SI3^3nfc®<^T<S!lS 
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3 e!S::*-7bT (S 2 3) , Hi ItCa^l-TfllJ 

(S2 4) . pjmm 

«-r5 (S2 5 : No) . 

[0 0 4 8] la 1 Hi. Tmm'^VimsjMiMoy 

D— ^v-hT?&«>. 3®#Hi^Q^li. -ScDiapiS-eil 

etD4Wffi;!)^'<lDix (S3 1) , ;^■7L/Tv^^^^^ (S3 
1 : Ye s) , 06(DA/Da^4 1 a<OUN^&?■*^ 

(S3 2) . T>^f-70-*J4ffif3-^*^ffl;tr3nT 
VN*l« (S 3 2 : Y e s) , ■(EOTffilil^Wff?: 1 L/^ 
;i/Tlf«fc«>tc. TffiS^«E>^^V 1 3 cOM^m 
aiU (S3 3) . <#4i|<Da'Jii«]®S:iKT-r5. mZLTc 

[0 0 4 9] S3 2(Z)^0atCfeVNT, T^f-^O-I^ 
20 {fMS#;{)^ffi:^3*vTVN35:»-t*l« (S 3 2 : N o) . ©(J) 

«fc«>lC. J:#^-K7^^^1 3e«:;<->1-S (S3 

4) . nm. ryif-ya''mW(mn<o^mi:miLx 
(S3 5) , T>^-7n-^mfI#A^ffi:*7S*^TVN^: 
(S 3 5 : N o) , Tfi!Bi^«S;i=ED 1 3 c® 
■jit5: liQlf UT (S 3 6) , '^(O^SMiMiii^Tt 

30 [0 0 5 0] S3 lCW(!lS»CfeV>T, ±#^-K75^y 
1 3 e*^;t->'CD«^U:tt (S31:No). S3 BOM 

5. T>1^f-:7a-|fi^f^fs■^*^tti;^^^vTv^^^K (S3 

5 : Ye s) , B»A*©<^)A^7«EJ:»J/hS<'& 

<;S:o;S;i:v^e)3.i:'&05t?, TflH^ftE^^^'J l 3 c 
OM^l^l^ (S3 7) , ^®Tfl!l3i^«BE;i^ U 1 

40 troT (S3 8) , 3.®ffiaS:^TTS, 

[0 0 5 1] 01 0<OS2 56Q«M»-fcV^^T, Ttl^ 

9m^'Sij2!XM<7>ffiumsisni> t. (s 2 5 y e 

3) V Tffl!llS»«BE^^'J 1 3 o(^HS?:Tff9^#>^"'J 
1 3 d/v«#Lr (S 2 6) , Tff!l^|i«BEKS«!a5: 

ii^7"t*. zL<D^t>izmi ocDTffiigygEEaass^fe 

J:l)SH 1 1 C5Tffi!l^«E«t«i!Hi«!®lCi: T{Bflli 

{smsesffiji^'j 1 3 cfej:irf{af»6=ji^u 1 3 die 

50 Si»4 1 cODD i ni©?^A:^atu Tfil^^BE*^ 
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13 

rot) 5 2] ®1 2li, ±fil||i^aEE^jaBS<^70- 
^•V-hT?*)*. ±fiJ^«EEI8^«iS (S 1 3) T' 

»c, tr. 7zy^i9B^m-r^ (S4 1) . -fb 

5±«tf«#jl^'J 1 3 bCWa?:±«ia^tiaiE;t=EU 1 3 
a^Siitf (S4 2) . Jlfi!JiS^MIE>=E'J 13a 

;jl*EUi:LT^Sn$« <fcoT, ±{Rlfffii?S^3l=eU 1 3 
bfiDfflfe±fliase«E;*=eU 1 3 a^^^i^JZLK^ 

fl^C!)_hfll^aSWE«)3t3»IilaSt^:^^>'Se < :i i:*^T-# S 
[0 0 5 31 S4 2<D^<rM. ift^snfe<£iO±fiats 

■77^^1 3 efe;i->LT (S4 3) , 01 3JC3^rJi'(PS 20 

»m«aES^36f5iM!a'feBg$&-r5 (S4 4) . smam 

(S4 5 : No) . 

[0 0 5 4] HI 3n. ±im^9s.^'^?smmoy 

eCD«RSl*^'<e.*V (S 5 1) , yfyVX^^tlli (S 5 
1 : Ye s) , BI6C^A/Dgaft»4 1 a.<DOVl&?-i>^ 

(S5 2) . ^t-y^-^o-ttffi^g^Tb^ffii^jSnT 30 
VN*l« (S 5 2 : Ye s) , ■E(^>±flIISiPSffi% 1 l^'^ 
;l/±tfafe«)lC ±fi!I®JI«ffi;*^U 1 3 a(Wa5: liD 

Kb (s 5 3) . U(D±ismm&^ 1 \y^j^±^'rc. 

[0 0 5 5] S 5 2C0^aSI^CfcV^T, ;i--/^-7n-*ft 
ittm^ii^tii±St\'X\^:^\-ttl\t (S 5 2 : No) . 'KCJ 

4) . US, 3^-/■«-va--«^ai^s#®^^^«S:5S^bT ^o 

(S5 5) , 7r-n-7D-^tfWi#;5)fffi:*S^i'TV^« 
(S 5 5 : N o) , Jiffl!^affi>l=t U 1 3 a<D 
<ia€:l«»bT <S5 6) . -^©«Iii*aaS:iRTT 

[0 0 5 61 S 5 ICD^G^kLfcV^T. Jl#^- 
1 3 e;6^3J-7®*i^tCli (S 5 1 : No) . S 5 5®«!i 

«. ;*--A-7a-«iflWI#AW*$*X'CV>*l.« (S5 
5 : Ye s) , -ja. ^A*^A^3«EE<J: »J:^&<^ 50 



4#gg3pl 1- 27 522 

14 

<;&ofci:VA-)^i:«:cD-e, ±^I!a$a6«ffi;<=t'J l 3 a 
corns: l*WSb (S5 7) , -5-<D±'IB!lSi!p«BE:^=E'J 1 

fi^oT (S5 8) , io^aasa^T-rs, 

[0 0 5 7] 01 2©S4 5©«!^{Cfcl,^T, ±fflll^ 
W£.^di^WahSm.<7)Wstmm^i\^t (S4 S : Ye 

s) , ±a!eg»«BE>t^'j 1 3 aam^±9m^*'^') 

1 3 b^«#LT (S4 6) , Jiffi!^affii2S^2®% 
Jl*7-r«>. rCDi^itCEl 2CDJtailS*e«EEia3£«]^fe 

W3SP«E>=€iJ 1 3 afe*05±.fllJ«#Jl=EU 1 3 b{C 

g|S4 1 bC5D i nS©?^A:^3tU ±{li!aes»iaffi*^ 

[0 0 5 81 07 13u *^;^^^S±{BIISmSBE<7)•^l^a)Si 
-y-SrgKbfeE-efe*. EgI7 (a) {CS^-t-J:-5fC, ±ffi!^ 

^^^3 7A^e>®Stf3%RtcS-:5<A^7«K7 1 tc** 

07 (b) »C^t8^^nfe±iJl!e^mE7 3fc, -EC) 
±'ffS3Se«SK©t!3MMa7 2 i:<Z)||S:/jNS <f 

[0 0 5 9] Jfcfe. IW8SlflB«S®^«ffilS:^^t 

3 23fct5S 3 5ffilXfC01 3CDS 5 2R.ZfS 5 5«)#^£!! 
S*^ '(SSEE±##ai: LT«0 11 0 S 3 6a.t;0 1 

3 © s 5 3 c>^fmt>\ ^fssm^mt uxiis 1 1 

©S3 3;fttmi3COS5 60«^G?fcb', 

Tt*01 ICS 3 73fctJt01 30)5 5 7<7)#«!S*', *!) 

^&«BI2S#®fcbTti01 OCDS 2 2&r/01 2<^>S4 

[0 0 6 0] JS-Lh. |l^fflIlCS-ry§*^W&^Lfe 

[0 0 6 1] :4cSQSMT-tJ, t?IiaStSStife=& 

SmffiBE5:gB«"rs^«t)tC, ±fflJ«#:J'=e'J 1 3 b&t^ 
TfflI«#^^'J 1 3 dSiaits i*ve.JCt9lil»;£S*t;t: 

1 3 aatTF^Ri^aEl 3 ccD^g*^ t5li]®/^llSS^ 
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15 



16 



icri,- ±.mm^'e') 1 3 hjSLxrrfm^^'tv i a d 

4 6 <Z):&«!SlS:S!lI!ft-r5 1 ii^tC, S 8 <Z) S 1 <Z)«S»C 
f^;!LT. ±fiySP«E>t^U 1 3 aJCO 0 h5:-fe'y h 
U S 2<Dfm.iZi^^Xy T<Ki£l»fflEjl=E'J. 13cJC 

1 3 ajtunFfliaefiflffi^^u 1 3 ci)\ ge*^2 

10 0 6 2] ;(7^-®«<D3g*^'J*^^'5iiiiK6 
S. >^ar^:M 9(0^>:/l 9 afcbT 

[0063J 

[0 0 6 4] 99:^2iSj|Sa)i3ieiS$^S(C^ti(j^ 39 

[0 0 6 53 l5f*3S33aig®iiM62SlS^»-**vlf. » 
:^^2i2)eoiiieSS^S<^'f2>^(^2in^> '(S<^ 

[04] :3^:^^:hO«^%l5EB»WtC^LfeiaTJfe&. 
[05] A S I COQflKit&IPStttC^ UfcEBTafeS. 



*^ai±sn^i^&[aa%UTfi»j. (b) \x ft^an 
[0 8 ] eaRaA^©^«E82^ffis<^ v □ -^-^^ 

10 [010] ym^S'PWBlf^ismo'Pxi-'}-^- St? 

[012] ±ffi!fSi!e«Et93S^Qia07n-^-v- h-r 
[013] ji{|i!]^fliff8fe^SBMlS®:7p-5^-v- 
[014] tit3(?S?l5K:fck:f s JifiHaSiimBEco^c^ 

(b) ti, ^a*ifc±«!^«QEi:A;^«Ei:*'tii* 

[^coajwa] 

1 3 RAM 

13 a ±{|!lSSWaE>i=ty (-ESEia 

13b (iiFiamEiatt 

30 13 c T{aitfiai«E>=E'J (^EtSEIB 

13e ±#^-K:?^^^ 
13f TiIia:A=E<J 

19a 7>:r 

19d ffilSJit^J^ (CCD) (mi 
#S) 

40.19e ASIC 

4 1 A/Di^m 

4 1 a h/X)mMt(Sm^^ 

4 1b, 4 1c D/A^feS (IS3e«ffi#«&# 

a) 

G ii^SS 
.VrefH(41a) ±«!llim«EA*J^ 

V r e f L (4 1a) T{S5^«EE7oW&^^ 

V I n («)3Ex-^ ) 
Dout Slfil7=— J»ai:t)^ 

50 ov ■t-/\-yu~mm'%Bt}f^ 
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Din (41b) ±smB^ns.*=^')<mk<^x± 

mi] 
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18 

Din (41c) Tffi!lS^i«S;*^U«)fllOA;(7 

vout (4 1b) ±{imam&mi:m' 

V o u t (4 1c) TiB!^«£Efai3iS7- 
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